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CAUTION NOTICE

THE. SUBSURFAGE [NFORMATION AMD THE SUBSURFACE INVESTIGATION ON WHICH 1T IS WASED WERE MADE FOR THE PURPOSE OF STUDY, PLANNKIG, AND DESIGN, AND HOT FON CONSTRUCTION OR FAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVAILABLE MAY EE REYVIEWED OR INSPECTED [N RALEIGH Y CONTACTING THE N. . DEPARTMENT OF TRANSPCRTATION,
GECTECHNICAL ENCNEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE FLANS AND REFCATS, NOR THE FIELD BORING LOGS. ROCK CONES, OR SOIL TEST DATA ARE FART OF THE CONTRACT,

GEHEMAL SOR AND KOCK STRATA DESCRIFTIONS AND IMDICATED BOUNDARIES ARE WASED OM A GEOTECHNICAL INTERPSETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY

REFLECT THE ACTUAL SUBSURFACE CONCITIONS BETWEEN BORKGS OR BETWEEN SAMPLED STRATA WITHN THE BOREHOLE, THE LABDRATORY SAMPLE DATA AND THE IN SITU HN-PLACE) TEST DATA CaH RE
RELED N CHLY 10 THE DEGAEE OF MELMBILITY INHERENT IN THE STANDARD TEST METHOD. THE OBSERVED WATER LEVELS OR SOIL WOISTURE CONDITHONS NICATED M THE SUBSURFACE

INVESTIGATIONS ARE AS MECORDED AT THE TIME OF THE INVESTESATION. THESE WATEA LEVELS OR SOL MOISTURE CONDITIONS MAY YARY CONSIDERABLY WITH TIME ACCORDING TD CLIMATIC COMDITIONS INCLUBING

TEMFERATURES, FRECIMITATION, AMD WIND, &S WELL AS OTHER NOM-CLBATIC FACTORS.

THE BIDGER OR CONTRACTOM IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS ARC PRELBANARY DMLY AND IM MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR MDOING

AND CONSTRUCTION BLRPOSES, REFER T0 THE CONSTRUCTION PLANS AND OOCUMENTS FOR FINAL DESIGN INFORMATION ON THIS MROJECT. THE DEFARTMENT DOES NOT WARRANT OR GUARMANTEE THE SUFFICENCY
OR ACCURACY DF THE INVESTIGATION MADE, HOR THE INTERPRETATIONS MADE, OR OMMION OF THE DEFARTMENT AS TO THE TYPE OF MATERIALS ANMD CONDITIONS TO BE ENCOUNTERED. THE WIDDER OR
CONTRACTOR IS CAUTIONEG TO MAKE SUCH INDEPENDENT SUBSUFFACE INVESTIGATIONS AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS 10 CONDITIONS TO #F ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADIATIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FO% ANY REASGN RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM

THOSE INDICATED I THE SUBSURFACE INFORMATION, oo
> A CAR “"q.
o~ °$ 0, ’

v/

5

OF TRANSFORTATION A5 BEING ACCURATE NOR IT IS CONSIDERED TO BE #ART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEM THE

CONDITIONS INDICATED HEREM AND THE ACTUAL CONDITIONS AT THE FROJECT SITE. o - | .. Q
| %% "55!&9.9.%}' ]
K. B. MILLER 'l'... ' ..ﬂ'\




PROJECT REFERENCE NO.

SHEET NO.

45354, L6 {BD-51080) 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL DESCRIPTION

GRADATION

SOIL 16 CONSIDERED TG BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHEREQD EARTH MATERIALS
THAT CAN GE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGEM, AND YIELD LESS THAN

193 BLOWS PER FOOT ACCORDING TO STANDARD MENETRATION TEST (AASHTO T266, ASTM D-1588). SO0
CLASSIFICATION [S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
A5 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF, G4, SLTY (LA, WOST WTH WTERREIVED FIVE SAKD LAVEREAGHY PLASTE, A-T—

- INDICATES A COOD REPRESENTATSON OF PARTICLE SIZES FROM FINE TO COAASE.

MELL_GRADED.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSQ

POORLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO O MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR MOUNDNESS OF SOIL GRAINS IS DESIGNATED 8Y THE TERMS ANGULAR,
SUBANCULAR, SUBROUNDED, OR AOUNDED.

SOIL _LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

SOIL_MOISTURE - CORRELATION OF TERMS

S01L MOISTURE SCALE

FIELD MOISTURE

GUIDE FOR FIELD MOISTURE DESCRIFTION

DMT - DLATOMETER TEST
DOPT - DYNAMIC PENETRATION TEST
* - VDID RATIO

PMT - PRESSUREMETER TEST
SAB. - SAPROLITIC
S0, - SAND, SANDY

GENERAL GRANULAR MATERIALS Sil.T-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELLSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIFTIONS
CLASS. (< 35% PASSING *200 (> 35% PASSING v24d) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.
CROUP Al A3 a-z a4 (a5 [aa [ A7) ar a2 |44 85 COMPRESSIBILITY
CLASS.  [a1-a]A-ls A-2-4 A-2-5\A-2-6|4-2-7] s | A3 | AG A7 SLIGHTLY COMPRESSIBLE LIOGUID LIMIT LESS THAN 3l
RN MODERATEL Y COMPRESSIMLE LICUID LIMIT EQUAL TD 91-50
SYMBOL lesasnssods o SO HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50
2 FASSING SILT- PERCENTAGE OF MATERIAL
v 50 X GRANUL AR MUCK, GRANULAR  SILT - CLAY
40 [om ee)su s SOILS | onle 1 PEAT L MATERIA SOILS sonLs OTHER MATER[A
» ZAB |15 MO (25 MO (10 MX| 35 poe| o6 MX[35 eD[AS MX|38 MM |56 MN|3E MH[JG M TRACE OF ORGANIC MATTER 2 -3 3 - 5% TRACE 1-18%
‘ LITTLE ORGANIC MATTER 3 -84 5 - 2% LITILE 1 - 20%
LI LIHIT A MOUJ 41 MN (4B MX [41 BN 40 PO 5 4L MN JoB MX) 4L M SOILS WITH MODERATELY ORGANIC § -107% 12 - 20% SOME 20 - 357
PLAGTIC TNDEX B MX ) NP (1 MX |18 Mx iU |10 [ WX [1R MX[LD MNP MN LITTLE OR HIGHLY HIGHLY ORGAMNIC »10% v HIGHL ¥ 357 AND ABOVE
AP DNDEX . ) ] |8 ME [z mefie e e ng:‘;;EUF DAGANIC GROUND WATER
USUAL TYPES|STONE FRAGS. QRGANIC SOnLS AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
R AmcLan |[FINE | SILTY o cLaveY SILTY | cLAYEY e
. MAT 7
e (ke [|SAND| GRAVEL AND SAND | SOLS | S0MLS ¥y _ STATIC WATER LEVEL aFTER 24 noums
GEN, RATING P
A b EXCELLENT TO GOOD FAIR TO POOR F:tlaﬂnnm POOR | ncurTamE Mew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
JCRADE - . SPRING (R SEEP
BI GF A-7-5 SUBGROUP IS = LL - 3@ ; PI OF A-7-6 SUBGRODUP IS > LL - 3@
. CONSISTENCY OR DENSENESS MISCELLANECUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED o
PapiaRy SO TYpg | COMEACTIESS OR | yrycaaTioy RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKHENT (E) @y oo TesT sorns i
] CONGT! ¥ (N-VALUE) (TONS/FTZ ) WITH SOIL. DESCRIPTION st PHT
SPT N-VALUE
CENERALLY vemy Loose W SOIL SYMmOL B auser norine O v
GRANLCAR
WATERTAL MEDIUM DENSE @ 10 %0 N/A ARTIFICIAL FILL (AF) OTHER CONE BORING @E)—  SPT REFUSAL
DENSE 3B TO S8 THAN ROADWAY EMBANKMENT
MNON-COHESIVE)
VERY DENSE 58 ™) MONITORING WE
LL
T Z ppe e == INFERMED SOIL BOUNDARY
GENERALLY SOFT 270 4 @.25 TO 0.50 wrr—e [NFERRED ROCK LINE PIEZOMETER
SILT-CLAY MEDIUM STIFF 4 T0 8 a5 TO t.a TR L FAN INSTALLATION
MATERTAL STIFF & TC 15 17102 wrwpy?  ALLUVIAL SOTL BOUNDARY SLOPE [NDICATOR
(COHESIVE) YERY STIFF 15 T0 2 2704 O INSTALLATION
HARD >3 >4 2/825 DI & DIF DIRECTION OF @
ROCK STRUCTURES CONE PENETROMETER TEST
TEXTURE DR GRAIN SIZE
U.S. 5T0. SIEVE SIZE % 1a ET] [ 2ea 27d L] SOUNDING ROD
OPENING (MM) 476 288 @G.42 025 Q@75 G453
peppees - ABBREVIATIONS
S0ULDER COMLE GRAVEL o e SILT CLaY AR - AUGER REFUSAL MED. - MEOIUM VST - vANE SHEAR TEST
(BLDR. {COB. (GR) (CSE. 800 ® 500 5L L) BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD, - MODERATELY “Y = UNIT WEIGHT
GRAIN MM 305 s 28 8.25 .45 8.80% CPT - CONE PENETRATION TEST NP - NON PLASTIC %y~ ORY UNIT WEIGHT
sizE N 12 3 CSE. - COARSE ORG, - ORGANIC

SAMPLE SREACVIATIONS
S - BULK
55 - SRLIT SPOON

(ATTERRERG LIMITS) DESCRIPTICH F - FINE L.~ SILT, SILTY ST - SHELBY TUBE
- GATURATED - USUALLY LiGUIDs VERY WET, USUALLY FOSS. - FOSSILIFERGUS SLI, - SLIGHTLY RS - ROCK
(SATD PRI BELOY THE GROLND WATEM TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL AT - RECOMPACTED TRIAXIAL
L | vLiouin LimIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBA - CALIFORNIA BEARING
PLASTIC SEMISOLID: REGUIRES DAYING TO AL - plGHLY el ReTio
; REGU
RANGE . - WET - (W) ATTAIN CPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT
*D FLASTIC LIMIT
"L |
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE!
- - SOLID: AT O NEAR DPTIMUM MOISTURE AUTOMATIC MANUAL
OM | OPTIMUM MOISTURE MOIST - M) ] Ol [T cuar amms O
st SHRINKAGE LIMIT MOBILE B-
- orY - @ REQUIRES AOCITIONAL WATER TO O] [] & conmmuous FLionT aucen COME SLZE:
ATTAIN (PTIMUM MOISTURE BK-51 - & HOLLOW AUGENS D"
PLASTICITY 0 [J nero Facen Fracer mirs J
CME-45C N
PLASTICITY INDEX (PD DRY STRENGTH [ remc.-cansioe msents (]
MONFLASTIC a-5 VERY LOW CME-E50
LOW PLASTICITY 615 SLIGHT X] case [ we sovencen FAND TODLS:
MED. PLASTICITY 16-25 MEDIUM 5 .
HIGH PLASTICITY 26 OR MORE HIGH [] ronvase voist TRICONE _2 STEEL TEETH [} rost HoLe Dicem
COLOR ] [ mecone * TUNG,-CARE. [ wann wocen
SOUNDING RGO
DESCRIFTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAT). (] come wir 0
[:l |:| VANE SHEAR TEST
MODIFIERS SUCH &S LIOHT, DAAK. STREAKED, ETC. ARE USEQ TO DESLAIBE APPEARANCE. [l O

REVISED 08/23/0%
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING

UNIT

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ROCK DESCRIPTION

TERMS AND DEFINITIONS

HARD ROCK IS NDN‘I:DASTM. PLAIN MATERIAL THAT [F TESTED, WOLLD YIELD SPT REFUSAL. AN [NFERRED
ROCK LINE INOICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLEM EQUAL TO OR LESS THAN .1 FOOT PER &d KLOWS.

IN MON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIt. AND ROCK [S OFTEN REPRESENTED WY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLCWS:

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULC YIELD SPT N VALUES > 109
RDCK (WR) = - BLOWS PER FOOT IF TESTEL
CRYSTALLINE FINE TD COARGE GRAIN [GNEDUS AND METAMORPHIC WOCK THAT
AOCK (CR) WOULD YIELD SPT REFUSAL [F TESTED. ROCK TYPE INCLUDES GRANITE,
GNEISS, GABBAD, SCHIST, ETC.
FINE TO COARSE GRAIN METAMOAFHIC AND NON-COASTAL PLAIN
%gf‘?ﬁ{;’“—'—m  SepiMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN CCASTAL FLAIN SEDIMENTS CEMENTED IMTO MOCK, BUT MAY MOT YIELD
SEQIMENTARY ROCK [ T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE, CEMENTED
icm 1L -] s seDs, ETC.

WEATHERING

FRESH ROCK FRESH, CRYSTALS BRIGHT,FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
HAMMER [ CRYSTALLINE.

VERY SLIGHT ROCK GEMERALLY FRESH, JDINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS [F
OF A CRYSTALLINE NATURE.

SLIGHT ROCK BENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UF TQ

{SLL) 1 INCH, GPEN JOINTS MAY CONTAIN CLAY. IN GRAKNITOID ROCKS SOME CCCASIONAL FELDSPAR
CHYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING LUNDER HAMMER BLOWS.

MODERATE SIGNIF[CANT PORTIONS OF ROCK SHOW OISCOLOMATION AND WEATHERING EFFECTS. IN

(MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLOMED, SOME SHOW CLAY. ROCK HAS
DULL SOUND UNDER HAMMER BMLOWS AND SHOWS SIGNIFICANY LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.

MOOERATELY ALL ROCK £XCEPT OQUARTZ DISCOLORED OR STAINED. IN GRANITOIC mOCKS, ALL FELOSPARS DULL

SEVERE AND DISCOLORED AKD A MAJORITY SHOW KAGLINIZATION. ROCK SHOWS SEYERE LOSS OF STRENGTH

400, SEV.) AND CAN 3E EXCAVATED WITH A GEDLOGIST'S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK.
IF_TESTED, WQia D YJELD SPT_REFUSAL

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FARRIC CLEAR AND EVIDENT BUT REDUCED

(SEV.) (N STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME

EXTENT.j SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
IF_TESTEI ELDS SPT UES > 108

YERY SEVEME ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

ALLLVIUM (ALLUY,) - SOILS THAT HAVE BEEN TRANSPOMTED BY waTER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEGUS - APPLIED TO WMOCKS THAT HAVE BEEN DERIVED FROM SAMD OR THAT CONTAIN SAND.
ARGILLACEOUS - AFPLIEC TO ALL MOCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPOATION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE. ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TG RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERECD, BUT WHICH DOES NOT NECESSMAILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREOUS {CALC. - SOILS THAT CONTAIN APPRECIABLE AMODUNTS OF CALCIUM CARBONATE.

COLLUY[UM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

COME RECOYERY (REC.) - TOTAL LENGTH OF ALl MATEMIAL RECOVEMED (N THE CORE BAAREL CIVICED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABLULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

OI® - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DI® OIMECTIQN (DIP AZIMUTH) - THE DIRECTION Of SEARING OF THE HORIZONTAL TRACE OF

THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FEULT - A FAACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE. - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGIMAL POSETION AND DISLODGED FROM
PARENT MATERIAL.

FLODD PLAIN (FP - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

THE FIELD.

JOINT, - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCLRRED.

LEDGE - & SHELF-LIXE RIDGE OR PROJECTION OF ROCK WHOSE FHICKNESS IS SMALL COMPARED TO
ITS LATERAL EXTENT.

LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT [N ONE OR MORE DIRECTIONS.

MOTTLED {MOT) - [RREGULARLY MARKED WITH SPOTS OF OIFFERENT COLORS. MOTTLING IN
SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

¥ SEV.) THE MASS IS FFFECTIVELY REDUCED TO SOIL STATUS, WITH OMLY FRAGMENTS OF STRONG ROCK
RENATNING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A OEGREE SUCH THAT DMLY MINOR | PERCHED WATER - WATER MAINTAINED MBIV THE NOAMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
YESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTER YIELDS SPT N YRLUES { 1dd BFF INTERVENING [MPERVIOUS STRATUM.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FASRIC NOT DISCEMNIBLE, OR DISCEANIBLE DNLY IN SMALL AND MESIOUAL (NES.SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF MOCK.
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PAESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESICNATION (RGO} - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ALSO AN EXAMPLE. ROCK SEGMENTE EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK_HARDNESS EAPMESSED AS A PEMCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHAMS PICK. EREAKING OF HAND SPECIMENS REQUIRES 5“’20‘#“ J - RESIDUAL SOIL THAT RETAINS THE MELIC STRUCTURE OR FABRIC OF THE
SEVERAL HARD BLOWS OF THE GEDLOGIST'S PICK. PAREN K o NE
: SiL - AN INTRUSIVE BODY OF IGNEOUS M CK OF APPROXIMATELY UNIFDRM THICKNESS AND
HARD CAH BE SCRATCHED BY KNIFE O PICK ONCY WITH DIFFICULTY. HAROD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH [TS LATERAL EXTENT, THAT HAS BEEN EMMLACED PARALLEL
T DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTAUDED ROCKS.
MODERATELY CAN BE SCRATCHED $Y KNIFE OR PICK. GOUGES DA GNOOVES TO @25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SFECIMENS CAN BE DETACHED ST FAE"
87 MODERATE BLOWS.
MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEC® BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENCTAATION RESISTANCE! (SPT) - NUMBER OF BLOWS (N OR BPF) OF
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SLZE BY HARD BLOWS OF THE A 140 LB HAVMER FALLING 30 DICHES MEQUIED TO PRODUCE 4 FEMETRATION OF 1 FOOT IKTE SEL VI
POIT GF & GEOLOGISTS PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TQ DR L
G wy s r PIC CAVATED IN FRAGMENTS THAN 9.1 FOQT PER €3 BLOWS.
SOFT AN BE GROVED OR GOUGED READILY BY KNIFE OI K. CAM BE EXCAYA A
FROM CHIPS TO SEVERAL [NCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SHALL, THIN SIRATA CORE RECOVERT ISAEL) - TOMA e, STRATA HATERIAL RECOVERED DIVIDFG BY TOTAL LENGTH
PIECES CAN BE WAGKEN B FINGER PRESSURE. ~ -
VERY (AN BE CARVED WITH KNIFE. CAN 8E EXCAVATED READILY WITH FOINT OF P(CK. PIECES 1 INCH STRATA ROCK OUALITY DESIGNATION (SAQD) - A MEASLRE OF ROCK "‘-"‘c‘;‘"‘ DESCRIBED RY e
SOFT or MQR‘E IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED NEADILY BY TOTAL LEMGTH DF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR EATER THAN 4 INCHES DIVIDEO AY
FINGERMAILL. = TOTAL LENGTH DF STRATA AMD EXPRESSED AS A PERCENTAGE.
FRACTURE -SP ACTNG EEDDING IOPSOR. (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
TERM ‘ SPACING g oo THICKP® BENCH MARK: BL-10I(REBAR AND._CAP): N-55(504.7000, E-IT89607.0130
VERY WIDE MORE THAN 18 FEET VERY THICKLY BE AR
wIDE 3 10 1@ FEET THICKLY BEDDED LS - 5 56,33 T
MOCERATEL Y CL{]SE 110 3 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: . .
tLose W16 To trEET VERY THINLY REDDED 8.03 - 416 FEET
VERY CLOSE LESS THAN 8.6 FEET THICKLY LAMINATED 0408 - @.03 FEET NOTES:
i THINLY LAMINATED < P.BO® FEET

* INDURATION

FOR SEDIMENTARY ROCKS, INDURATION [S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAY, PRESSURE, ETC.

RUBBING WITH FINGER FREES NUMEROUS GRAINS;

FRIABLE GENTLE BLOW BY HAMMEA DISINTEGRATES SAMPLE.

GRAING CAN BE SEFARATED FROM 5SAMPLE WITH STEEL PROBE:

MODERATELY INDURATED
. BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL MROBE:
DIFFICULT TO BREAK WITH HAMMER,

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE)
SAMPLE RREAKS ACROSS GRAINS.

INOURATED

EXTREMELY IMOURATED

REVISED 0%/23/0%
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SHEET 4 OF 9

~ W NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

NCDOT BORE SINGLE BD51080_GEQ_BH.GPJ NC_DOT.GDT #/29/11

Boring Terminated by Auger Refusal at
Elevation 496.4 ft on Non-Crystalline Rock
(Triassic)

WBS 45354.1.16 I TIP BD-51080 ] COUNTY MONTGOMERY | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 99 on SR 1520 Over Drowning Creek GROUND WTR (ft)
BORING NO. EB1-A STATION N/A OFFSET N/A ALIGNMENT -L- 0O HR. 5.1
COLLAR ELEV. 517.1ft TOTAL DEPTH 20.7 ft NORTHING 551,534 EASTING 1,789,565 24 HR. N/A
DRILL RIG/HAMMER EFFJDATE  HFOO064 CME-550 88% 00/02/2009 |DRILL METHOD H.S. Augars HAMMER TYPE  Automatic
DRILLER Smith, C.L. START DATE 05/26/11 COMP. DATE 05/26/11 |SURFACE WATER DEPTH N/A
DRIVE BLOY NT BLOWS PER FOOT SAMP. L
Ff’ | ELEV) il W eos . ° VE SOIL AND ROCK DESCRIPTION
( () | 0.56t | 0.5ft | 0.5f | 0 5 50 75 100] | NO. /Mol 6 | Elev.m DEPTH {f)
520 ‘ -
T F 517.1 GROUND SURFACE 0.0
) T " 23N ROADWAY EMBANKMENT
515 I [ | o] Tan, Orarige, Gray, Clayey, Silty Sand w/
1 A T D o Quartz Fragments
5132 T 39 AR I R BER
21 2]3 5. A R Y AVA B
T e . T 512 59
510 [ R I Vi ALLUVIAL
T | R R e Gray, Silty, Clayey Sand
sevs e o i N | RS EEREY EEEE) PSS A8
T ".2_'_'_'_.;'_'_'__'_'.'_i R ol L DG Y 107
1 S . 3 TRIASSIC RESIDUAL
505 4+ { \"‘ Gray, Red and Brown, Silty Clay
5032 T 139 . 1 - \:
I N . Y T 556 | D §-
500 1 o 1l N
iy i \—
4082 . T 188 I R I I [ 4082 ‘ 189
] 88 [12/0.0 AR RN IR B 59 D | osa WEATHERED ROCK 07
3 100/0.5 4964 {Triassic Sittstone) ki

el
™rrrrrrTT T T

Note: Soil samples for this project were not
tested for quality.
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SHEET 5 OF 9

. NCDOT GEOTECHNICAL ENGINEERING UNIT
[ 1y BORELOG REPORT

NCDOT BORE SINGLE BD5108C GEQ BH.GPJ NC DOT.GDT 8/29/11

WBS 45354.1.16 [TP BD-51080 [ COUNTY MONTGOMERY | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 99 on SR 1520 Over Drowning Creek GROUND WTR (ft}
BORING NO EB1-B STATION N/A OFFSET N/A ALIGNMENT -L- OHR, 53
COLLARELEV. 516.7 ft TOTAL DEPTH 20.8ft NORTHING 551,517 EASTING 1,789,552 24 HR. N/A
DRILL RIGMAMMEH EFFJDATE HFO0064 CME-550 88% 09/02/2009 I DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Smith, C.L. START DATE 05/26/11 COMP. DATE 05/26/11 I SURFACE WATER DEPTH N/A
DRIVE BLOWS Pl T SAMP. L
B | EEv [P BLOW CONT . ERFOO VZE SOIL AND ROCK DESCRIPTION
| @ 0.5 | 0.5 | 0.5 | [0 25 50 75 109) | NO. | /ol 6 | miev.@ DEPTH (i)
i
520
I GROUND SURFACE 0.0
I | U — Tt ROADWAY EMBANKMENT
515 + | | Tan, Brown and Gray, Clayey, Silty Sand w/
sm2lasy 1 b--- : }: Quartz Frags.
1 *5' . o N/ 5T 5112 55
510 T i ) o ALLUVIAL
T | R Gray, Sitty, Clayey Sand
ss2 T a5 . fosd
I (0 I B 1 P I MRS
T (B LN L "-:._\- 505.6 11.1
505 4 | — TRIASSIC RESIDUAL
e020 T 135 Rl B ] §: Gray, Red and Brown, Silty Clay
T 9 | 15 | 3 s : +46 o NY
500 I "1 §'_
s> T 185 SRR IR FE b M et 185
T 10070, : 100104 G WEATHERED ROCK
T - R T ™ 4959 {Triassic Siltstone) 08

Boring Terminated by Auger Refusal at
Elsvation 495.9 ft on Non-Crystalline Rock
(Triassic)

Note: Scil samples for this project were not
tested for quality.
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AN NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6 OF 9
[1¥ BORELOG REPORT

NCDOT BORE SINGLE BD51080 _GEC BH.GPJ NC_DOT.GDT 8/29/11

WBS 45354.1.16 [ TIP BD-51080 | COUNTY MONTGOMERY | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 99 on SR 1520 Over Drowning Creek GROUND WTR (ft)
BORING NO. EB2-A STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 58
COLLAR ELEV. 516.5 ft TOTALDEPTH 226 ft NORTHING 551,506 EASTING 1,789,603 24 HR. N/A
DRILL RIGHAMMER EFF/DATE HFO0084 CME-550 88% 08/02/2009 | DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic
DRILLER Smith, C.L. START DATE 05/26/11 COMP. DATE 05/26/11 |SURFACE WATERDEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOQOT SAMP. L
By | Bev (ORE ? ” 5 o \E SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.56 o !5 | 7'5 10 NO, MOl G ELEV. {ff) DEPTH {f)
520 -
I [ 5165 GROUND SURFACE 04
515 T F - - {1 ROADWAY EMBANKMENT
- } t—' Red, Orange and Gray, Clayey, Sitty Sand
T I - - iy
5122 T 42 I S I miA
I Tl 2] 2 | éa: A I =5 AV §10.7 58
510 I 1 ALLUVIAL
1 b .- Gray, Claysy, Silty Sand wf Quartz Grave!
szzfas | 4 Lo 1IT00] Sl
" i 55\_\_ . 552 | Sat. I 13
T i N TRIASSIC RESIDUAL
1 D T A e Brown and Gray, Sandy Clay
5022 T 143 L N D 5022 143
100/0.3 D B ST T 10003 WEATHERED ROCK
500 T L R L (Triassic Siltstone)
72T 193
—r22 00702 LA SRR I 100!0.2# B
. 1 T
4939 226
1 L Bering Tarminated by Auger Refusal at
4 - Elevation 493.9 ft on Non-Crystalline Rock
4 - {Triassic)
_.: [ Note: Soil samplas for this project were not
1 - tested for quality.
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S

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 7 OF 9

BORELOG REPORT
WBS 45354.1.16 | TIP BD-51080 | COUNTY MONTGOMERY I GEOLCGIST Stickney, J. K.
SITE DESCRIPTION Bridge No. 89 on SR 1520 Qver Drowning Creek GROUND WTR {ft}
BORING NO. EB2-B STATION N/A OFFSET N/A ALIGNMENT -L- 0HR. 57
COLLARELEV. 516.7 1t TOTAL DEPTH 19.9ft NORTHING 551,489 EASTING 1,789,589 24 HR. N/A

DRILL RIGHAMMER EFF/DATE HF00064 CME-550 88% 09/02/2009

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Smith, C.L.

START DATE 05/26/11

| COMP. DATE 05/26/11

| surRFACE WATER DEPTH N/A

ELEV
()

DRIVE
ELEV '

()

DEPTH

(fty

BLOW COUNT

0.5t

0.5ft

0.5t | |0

BLOWS PER FOOT

SAMP,

50 75 NO.

L |

100

v

MOI

L
o}
G

ELEV. (/)

SOIL AND ROCK DESCRIPTION

DEPTH (ft

520

516

GROUND SURFACE

510

P IR A
1

513.0:

a7

505

508.0

BY

L
- e e e
C e T
T
.

500

P T

LI L

503.0

137

WOH

e
1.
|
I

b
T

| 4980

18.7

[100/0.3

v

15

511.5

ROADWAY EMBANKMENT
Red and Orange Clayey, Silty Sand

0.0}

5.2

$58-3

e o —— —r —

* sovi

Sat.

506.3

ALLUVIAL
Gray, Clayey Silty Sand w/ Quartz Gravel

1c.4

501.4

TRIASSIC RESIDUAL
Brown and Gray, Sandy Clay

158.3

496.8

WEATHERED ROCK
(Triassic Siltstone)

19.8
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Boring Terminated by Auger Refusal at
Elevation 496.8 ft on Non-Crystaliine Rock
{Triassic)

Note: Soil samples for this project were not
tested for quality.




SHEET 8
NorTtH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT

SCOUR REPORT
WBS: 45354.1.16  TIP: BD-51080 COUNTY: Montgomery
DESCRIPTION(1): Bridge No. 99 on SR 1520 over Drowning Creek
EXISTING BRIDGE
information from: Field Inspection X Microfilm (reel pos: )
Other (explain) Rountine Inspection Report dated 3/18/11
_2

Bridge No.: 99 Length: 41 Total Bents: 2  Bentsin Channel: 0 Bents in Floodplain:
Foundation Type: Timber caps on timber piles with timber bulkheads

'EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None Observed

Interior Bents: N/A

Channel Bed: None Observed

Channel Bank: None Observed

EXISTING SCOUR PROTECTION
Type(3): None Observed

Extent(4): N/A

| Effectiveness(5): N/A

Obstructions(8): No debris but potential is moderate to high

INSTRUCTIONS

1 Describe the specific site's location, including route number and body of water crossed.

2  Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

3 Note existing scour protection (e.g. rip rap).

4 Describe extent of existing scour protection.

5 Describe whether or not the scour protection appears to be working.

6 Note obstructions such as dams, fallen trees, debris at bents, etc.

7 Describe the channe! bed material based on observation and/or samples. Include any lab results with report.

8 Describe the channel bank material based on observation andfor samples. Inciude any lab resuits with report.

9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge {(approx. 100 years). This

‘ slevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, cbservations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.




SHEET 9

DESIGN INFORMATION
Channel Bed Material(7}: Clayey, Silty Sand

Channel Bank Material(8): Clayey, Silty Sand

Channel Bank Cover{9): Smali trees, shrubs and grass

Floodplain Width(10}): 300" +/-

Floodplain Cover(11): Small trees, shrubs and grass

Stream is(12). Aggrading X Degrading Static

Channel Migration Tendency(13): Slim migration tendency to the west.

Observations and Other Comments: Repairs to wingwalls and railing

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS

I I I ! |

|| Design Scour Elevations were not
|| calculated because scour does not impact the
— endbents.

I I I I [

Comparison of DSE to Hydraulics Unit theoretical scour:
N/A

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
Retained #4 Soil samples collected for this project were not tested
Passed #10
Passed #40
Passed #200
Coarse Sand
Fine Sand
Silt

Clay

tL

PI

AASHTO
Station
Offset

Depth

Form GEUOTTe  Ravised 112672007
Reported by: M ﬁ %/(/(-VOD Date: ﬁ/ 50 I
A 2 o 0 )




